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CONTIMUO08LV VARYING SKIN 

SINUSOIDALLY VARYIHG ELECTRIC SHOCK POTENTIALS 
j.w. 8«nd«rs, V.L. 8*nder*» #nd B. TarRKy 

Although th# elactrod*t«Al r«RpohB*B, 68P and GSR, hava 
been extensively studied, and have bean used as indices o* 
autonomic functioning and of esetion over a period 
years, their basic nature is still not well understood. The 
stated aim of the investigation carried out under this grant 
was to determine whether a form of qua.i-linaar system, analysis 
can be applied to these response measures to yield new 
into the nature of the underlying response mechanisms and their 
interrelationships. It was originally proposed ^t 
response to be investigated shovld be the 

(galvanic skin potential. OSP) as elicited by an electric sh 
stimulus applied to the skin. The experi»«tal P^**j“* 
volves a change from the usual method of applying 
stimulation, which ha. be«i to apply brie pulses 
current of approximately one second duration and with a 
envelope essentially square. The response subs«,ue«t to th^ 

stinulation has been ^ ,r«i’ttrc““ct.ristic 

lf*^ing i^iJISr or^ipolar. PollowH.-j one such 
an interval of time, typically averaging 30 sec., was al ^ 
elapse before the next stimulus was applied. In the investigation 
reported here, the stimulus was to have be^ - 
varying -hock current in which the modulation 
1, that of a sinusoid of some fixed frequ«»cy, or t^ ot a 
random or quasl-r«.dom time function. The rtsponse. ^ 

not be a discrete response to a discrete stimulus application, 
but rather a continuous, driven response which would be correlated 
with the modulation envelope applied to the •timulus. 

»,st of the desired experimental goals were reached. Limit 
ations of tims and funding did not permit the investigation o 


random or quasi-random modulation envelopes. 

of experimental rune on three 8s (two runs on one 8, on. on each 

envelopes of frequencies of .05, .10, .15, .20, * ' * 

he. in all oases results showed that it was possible to drive 
the GBP and to achieve relatively high ccher«»c. between the 
driving frequency and the response Itself. The analysis wm 
laborious, and because of practical considerations was limited to 

energies at the driving frequency and at successive 

that driving frequency, and oorreUtional analysis in or^r to 

frequency and the driven response. 

Results » 

The most significant findings and conclusions of the prelim- 
Inary study as followsi 

1. The skin potential response is capable of oontlnuous 
driving, without habituation, between fr^juenoies of .1 to .4 »»♦ 

2. The Q8B has an insignificant to vanishingly small respons 

to freiuenoles of 0.05 hs. and 0.80 hs. 

J. The response is relatively flat over the range from 

‘“s’. ‘Th«. Ta’ a suggestion that a natural resonance phenomenon 
can be triggered by driving in the range from .19 to .20 hs. 

5. The linearity of relationship between the driving frtouency 
and the driven response can go as high as .9 or as as ^ 
different Ss or for the same 8 at different tlmee «.d for different 

frequtocies^ ,hape of the response funotion, while pertodic, none- 

thejass exhibits slgnlflc«it and reliable harmonic 

7. The reliability of the response, in the ease of two 8 , 
suggests that the original goal of the reseasoh, that of da^- 
strating quasllinear analysta could be applied soooesef y 

to improve our underetandlng of the bases of such response systems 
are feasible and desirable. 
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8. The elect rodermel responee system of one 6 was soffi- 
ciently strwigly entrained by the driving freo*jenoy that a nearly 
pure sinusoidal response was generated with a peak*to-peak 
magnitude of 80 mv* This response was sustained at the rate of 
• 1 hs. for a period of more than 2 minutes without apparent 
dimunition. 

9* There is a suggestion in some of the reoords that very 
low frequency variations^ or possibly beats# do ocour# which 
could be analysed by more elaborate recording and cos^uter-analysis 
te<duiiques • 

10, Breathing# heart-rate# and blood-volume all demonstrated 
driving by the sinusoidally-modulated shock-stiimilus# but in var- 
ying degrees for the different Ss, In all Ss there was a clear 
relationship between blood-volume and electrodermal response such 
that the electrodermal response appeared in its driven form only 
when blood-volume was markedly reduced. There was# however# no 
report of apparent intensity difference or change in disoosUfort 
produced by the stimulus. 



